APPARATUS FOR CALCULATING DECISION PARAMETERS 
IN AN IMT-2000 SYSTEM 



Field of the Invention 

The present invention relates to an apparatus for 
calculating decision parameters in an IMT-2000 system, and, 
more particularly, to an apparatus for calculating decision 
parameters with low power consumption and a high-speed cell 
search . 

Description of the Prior Art 

Generally, at a code position modulation (CPM) type of W- 
CDMA system, a position of a synchronization signal (a 
synchronization code) which is used to perform a base station 
discrimination, a mobile station synchronization and a high- 
speed cell search, is differently modulated according to each 
of base stations and transferred to each of receivers. 

The synchronization code of a forward directional 
synchronization channel adapted by the CPM type consists of 
one binary code having a length of 256 chips. One 
synchronization code is transmitted according to each of slots. 
Wherein, one frame is a length of 2560 chips and one frame has 
16 slots. Each of the slots is divided into a number of mini- 
slots. The length of the mini-slot is represented by 8 that is 



a positive integer and a changeable parameter according to a 
need of system operation. 

In addition, the position of the synchronization code 
inserted to each of the mini-slots is given to a value 
5 coinciding with each code element of a time hopping code 
corresponding to a long code group of a current base station. 
The length of the time hopping code used herein is 16 being 
equal to the length of slot number of each frame. The 
magnitude of alphabet M of each time hopping code is equal to 
10 or less than the number of mini-slots in a slot. 

On the other hand, at a transmitting unit, the position 
of the synchronization code adapted by the CPM type is 
modulated and transmitted. A receiving unit (a CPM receiver) 
receives the modulated and transmitted position and detects 
15 base station group information. 

Fig. 1 shows a schematic diagram of a high-speed cell 
searching process of a prior art of a CPM type of W-CDMA 
system. 

At first step, a start point of a mini-slot is detected 
20 by using a synchronization channel match filter. 

And then, at second step, both long code group 
information and a start point of 10ms frame are detected by 
using the output value of the match filter at each mini-slot 
clock position (i.e., each 5 chip) after the start point of 

25 the mini-slot. 

Finally, the long code start point information is used to 

determine the type of the long code. 
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The detailed description of the second step is as follows. 
For example, in case that the number of the long code 
group used at the system is 2 and the number of each of the 
slots is 4, a decision parameter is calculated as follows. 
5 Long code group number = 2 

Slot number per frame = 4 

Mini-slot number - Skip code alphabet magnitude = 5 
Skip code for group 1 = (1 3 3 4) 
Skip code for group 2 = (4 2 0 1) 
10 Total code/shift collection = ( 1 3 3 4 ) { 4 1 3 3 ) ( 3 4 1 

3) (3 3 4 1) (4 0 2 1) (1 4 0 2) (2 1 4 0) (0 2 1 4) 
Time shift (slots) - 0 1 2 3 

As shown in above example, a CPM receiver calculates 
15 decision parameters for 8 (2x4) code group shift collections 
based on the slot start point of the matched filter. The 
decision parameters are correlation values between an input 
code and all of group information codes. The largest decision 
parameter is a group information code having a largest 
20 capability. The group information code is used to calculate a 
start point of the frame. 

For one mini-slot, L (Code group number x Slot number per 
frame) decision parameters are calculated. The mini-slot 
number N is determined according to a required system 
25 performance and a used circumstance. 

Fig. 2 shows a block diagram of a prior art of a CPM 
receiver . 
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As shown in Fig. 2, a mini-slot selection unit 10. selects 
a suitable mini-slot position at an inputted synchronization 
channel. Each of the selected suitable mini-slot positions is 
provided to each of decision parameter calculators 21, 22 and 
20+N contained at a decision parameter calculation unit 20 
through each of lines L2 , L4 and L5. 

Each of the decision parameter calculators 21, 22 and 
22+N calculates a correlation value between each input and all 
of the group information codes provided from line L8 . Each 
output from each of the calculators 21, 22 and 22+N is 
provided to a decision parameter selection unit 30. 

The decision parameter selection unit 30 selects required 
information among the inputted decision parameters. 

In general, the required information selected at the 
decision parameter selection unit 30 is comprised of a set of 
several decision parameters having a largest value. At this 
time, the decision parameter calculation unit 20 continues a 
calculation process that does not effect the final decision 
parameter selection determination. 

Since, however, the decision parameter calculation unit 
of the prior CPM receiver continues the calculation process 
after the decision parameter selection unit selects the 
required information, a consumption power of the receiver is 
increased . 
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Summary of the Invention 

It is, therefore, a primary object of the invention to 
provide to an apparatus for calculating decision parameters 
5 with low power consumption and a high-speed cell search. 

To achieve the above object, in one embodiment of the 
present invention, an apparatus for calculating decision 
parameters in an IMT-2000 system, the IMT-2000 system having a 
mini-slot selection unit for selecting a mini-slot position 
10 wherein a decision parameter is selected and a decision 
parameter selection unit for selecting one decision parameter 
from the calculated decision parameters, said apparatus 
comprises: a correlation value calculation unit having a 
number of correlation value calculators, each of which 
15 calculates a correlation value between selected information 
that is selected at the mini-slot selection unit and one of 
capable input signals; and a correlation circuit control unit 
having a number of correlation circuit controllers each of 
which receives a correlation value from a corresponding one of 
20 the correlation value calculators and compares the received 
correlation value to a predetermined threshold value during a 
predetermined monitoring section, and controlling the 
operation of each of the correlation value calculators by 
using each of the comparing results. 
25 Wherein, the predetermined monitoring section is obtained 

by dividing a total monitoring section of each of the 
correlation value calculators, and said threshold value is 
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determined in order to determine whether one of the 
correlation value calculators operates or not during the total 
monitoring section. 

To achieve the above object, in another embodiment of the 
present invention, an apparatus for calculating decision 
parameters in an IMT-2000 system, the IMT-2000 system having a 
mini-slot selection unit for selecting a mini-slot position 
wherein a decision parameter is selected and a decision 
parameter selection unit for selecting one decision parameter 
from the calculated decision parameters, said apparatus 
comprises: a correlation value calculation unit having a 
number of correlation value calculators, each of which 
calculates a correlation value between selected information 
that is selected at the mini-slot selection unit and one of 
15 capable input signals; and a ranking determination unit 
receiving each of correlation values provided from each of the 
correlation value calculators during a predetermined 
monitoring section, ranking the correlation values and 
selectively operating the correlation value calculators 
according to the rank of the correlation values. 

Wherein, the predetermined monitoring section is obtained 
by dividing a total monitoring section of each of the 
correlation value calculators, and wherein said ranking 
determination unit operates a predetermined number of high 
ranked correlation value calculators and stops the operation 
of the other correlation value calculators that are not high 
ranked during a remaining total monitoring section. 



20 



25 



6 




The advantages of the invention are numerous. One of 
advantage of the invention is that a number of correlation 
value calculators that do not effect the decision parameter 
selection are not operated during the remaining monitoring 
5 section by using the threshold comparison technique and the 
correlation value ranking technique to reduce the power 
consumption of the correlation value calculators. 

Another advantage of the invention is that the decision 
parameter is selected from the decision parameters previously 
10 selected during the divided monitoring section, thereby 
enabling high-speed cell search. 

These and other features of the present invention are 
more fully shown and described in the drawings and detailed 
description of this invention. It is to be understood, 
15 however, that the description and drawings are for the purpose 
of illustration and should not be read in a manner that would 
unduly limit the scope of this invention. 



Brief Description of the Drawings 
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The above and other objects and features of the instant 
invention will become apparent from the following description 
of preferred embodiments taken in conjunction with the 
accompanying drawings, in which: 
25 Fig. 1 is a schematic diagram of a high-speed cell 

searching process of a prior art of a CPM type of IMT2 000 
system; 
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Fig. 2 shows a block diagram of a prior art of a CPM 
receiver of IMT2000 system; 

Fig. 3 describes a block diagram of a decision parameter 
calculation apparatus of IMT2000 system in accordance with a 
first embodiment of the present invention; and 

Fig. 4 illustrates a block diagram of a decision 
parameter calculation apparatus of IMT2000 system in 
accordance with a second embodiment of the present invention. 



10 Detailed Description of the Invention 

Preferred embodiments of the present invention will now 
be described in detail, with reference to the accompanying 
drawings . 

15 The decision parameter calculation unit in accordance 

with the present invention utilizes a threshold value 
technique or a ranking technique. 



<Embodiment 1> 

20 

Fig. 3 describes a block diagram of a decision parameter 
calculation unit of IMT2000 system in accordance with a first 
embodiment of the present invention. 

As shown in Fig. 3, a reference numeral 100 denotes a 
25 correlation value calculation unit having a number of 
correlation value calculators 101, 102 and 100+N. Each of the 
correlation value calculators 101, 102 and 100+N calculates a 
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correlation value between selected information that is 
selected at the mini-slot selection unit (reference numeral 10 
of Fig. 2) and one of capable input signals. 

Also, a reference numeral 200 denotes a correlation 
circuit control unit 200 having a number of correlation 
circuit controllers 201, 202 and 200+N. Each of the 
correlation circuit controllers 201, 202 and 200+N receives a 
correlation value from a corresponding one of correlation 
value calculators 101, 102 and 100+N and compares the received 
correlation value to a predetermined threshold value during a 
predetermined monitoring section. By using each of the 
comparing results, each of the correlation circuit controllers 
201, 202 and 200+N controls the operation of a corresponding 
correlation value calculator. 
15 The operation of the first embodiment is as follows. 

Firstly, each output from the mini-slot selection unit 10 
of Fig. 2 is provided to a corresponding one of correlation 
value calculators 101, 102 and 100+N contained at the 
correlation value calculation unit 100. 

And then, each of the correlation value calculators 101, 
102 and 100+N calculates the correlation value between the 
inputted value and one of the capable input signals to provide 
the calculated correlation value to a corresponding one of the 
correlation circuit controllers 201, 202 and 200+N contained 
at the correlation circuit control unit 200. 

Each of the correlation circuit controllers 201, 202 and 
200+N contained at the correlation circuit control unit 200 
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compares the predetermined threshold value (HI) to an inputted 
correlation value during a divided monitoring section (Tl) 
that is divided from a prior monitoring section (T) . The 
threshold value is a value by which the correlation value 
5 calculator is operated or not during the monitoring section 
(T) . 

In case that the inputted correlation value is larger 
than the threshold value (Hi), a corresponding correlation 
calculator is operated during the monitoring section (T) . In 
10 case that the inputted correlation value is not larger than 
the threshold value (Hi) during the divided monitoring section 
(Tl), a corresponding correlation calculator is not operated 
during a remaining section, i.e., the section between the Tl 
and T. 

15 For example, a correlation circuit controller 201 

compares a correlation value from the correlation value 
calculator 101 to a predetermined threshold value (Hi) during 
a divided monitoring section (Tl) . In case that the 
correlation value is larger than the threshold value (HI), the 

20 correlation circuit controller 201 enables the correlation 
value calculator 101 to be operated during the monitoring 
section (T) . In case that the correlation value is not larger 
than the threshold value (HI), the correlation circuit 
controller 201 enables the correlation value calculator 101 to 

25 be not operated during a remaining section, i.e., the section 
between Tl and monitoring section (T) . 

Similarly, each of the remaining correlation circuit 
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controllers 202 and 2000+N performs the same operation as the 
correlation circuit controller 201. 

Since, therefore, each of the- correlation value 
calculators 101, 102 and 100+N is selectively operated or not 
5 according to the threshold value, only the correlation value 
calculators having a condition that a decision parameter is 
larger than the threshold value, operates during the 
monitoring section (T) and other correlation value calculators 
having a condition that a decision parameter is not larger 
a 10 than the threshold value, does not operate after the divided 
^ monitoring section (Tl) . Accordingly, the power 

1 is not consumed during the remaining monitoring section 

m between Tl and T to reduce the power consumption. 

fy 15 <Embodiment 2> 

y Fig. 4 illustrates a block diagram of a decision 

parameter calculation apparatus in accordance with a second 
embodiment of the present invention. 
20 As shown in Fig. 4, a reference numeral 300 denotes a 

correlation value calculation unit having a number of 
correlation value calculators 301, 302 and 300+N. Each of the 
correlation value calculators 301, 302 and 300+N calculates a 
correlation value between selected information that is 
25 selected at the mini-slot selection unit (reference numeral 10 
of Fig. 2) and one of capable input signals. 

Also, a reference numeral 400 denotes a ranking 
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determination unit that receives each of correlation values 
provided from each of the correlation value calculators 301, 
302 and 300+N a, ranks the correlation values and selectively 
operates the correlation value calculators 301, 302 and 300+N 
5 according to the rank of the correlation values. 

The operation of the second embodiment is as follows. 
Firstly, each output from the mini-slot selection unit 10 
of Fig. 2 is provided to a corresponding one of correlation 
value calculators 301, 302 and 300+N contained at the 
10 correlation value calculation unit 300. 

And then, each of the correlation value calculators 301, 
302 and 300+N calculates the correlation value between the 
inputted value and one of the capable input signals to provide 
the calculated correlation value to the ranking determination 
15 unit 400 and the decision parameter selection unit 30 of Fig. 
2. 

The ranking determination unit 400 ranks the inputted 
correlation values, each of which is calculated during a 
divided monitoring section Tl, and operates I number of 
20 correlation value calculators that are high ranked. The other 
correlation value calculators that are not high ranked, are 
not operated. 

For example, in case that there are five correlation 
value calculators #1, #2, #3, #4 and #5, the ranking is in a 
25 sequence #2, #3, #1, #5,' #4 during the divided ranking section 
(Tl), and the number of the correlation value calculators to 
be operated is 3, the ranking determination unit 400 operates 
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three correlation value calculators #2, #3 and #1 during the 
monitoring section (T) and does not operate the remaining 
correlation value calculators #5 and #4 during the monitoring 
section (T) . 

5 Since, therefore, each of the correlation values is 

detected and ranked during the divided monitoring section (Tl) 
and only a predetermined number of high ranked correlation 
value calculators is operated during a remaining monitoring 
section, the power consumption can be reduced. 

10 The advantages of the invention are numerous. Different 

embodiments or implementations may yield one or more of the 
following advantages. One of advantage of the invention is 
that a number of correlation value calculators that do not 
effect the decision parameter selection are not operated 

15 during the remaining monitoring section by using the threshold 
comparison technique and the correlation value ranking 
technique to reduce the power consumption of the correlation 
value calculators. 

Another advantage of the invention is that the decision 

20 parameter is selected from the decision parameters previously 
selected during the divided monitoring section, thereby 
enabling high-speed cell search. 

Although the preferred embodiments of the invention have 
been disclosed for illustrative purposes, those skilled in the 

25 art will appreciate that various modifications, additions and 
substitutions are possible, without departing from the scope 
and spirit of the invention as disclosed in the accompanying 
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